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3. Using Excel@ to do Regression analysis

Y =by+ b X Y . X; Y,-Y v-Y ¥ V-Y
Y ,
Y 4 7 TN
- ¥, — ¥
¥, — ¥ —
n/<‘ -l Y
e -
- v, - ¥
Y“. <
¥ om= bg 4 By X
l -
X; X

Decomposition of the Total Error: Y; — ¥ = (Y; — %)) + (¥; - ¥)

;(Yi —7)2 = ;(Yi — P2+ ;(ﬁ 0%

TSS = ESS + RSS
Or Total Sum of Squared Errors (TSS) = Error Sum of Squares (ESS) + Regression Sum of Squares (RSS)

R2 = RSS _ 4 _EsS

2
=1-==, and0<R’<1
TSS TSS and 0

R? refers to the percentage of the total variation of Y around its mean that is explained or counted for by
the estimated regression line or how well the regression line fits the data.

1-R%is the percentage of the total variation of Y around its mean that is unexplained or uncounted for by
the regression line.

Equations to compute by and b;:

— _ moX; Y
_SSXY SR (= D)= ) _ By Xy - R IR Y

b, — n
55X =1 (X; = X)? n oy B’
=X T
bo = Y - bl)?



Click any data point on the scatter plots for Month and Sales, or Adv and Sales, select
Add Trendline / Display equations & Display R-Squared value on the .charFs. The Y and
Xs are renamed to Month, Adv and Sales, respectively, for the regression lines.
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Use Excel@ Data/Data Analysis/Regression to get the Summary Output for the data and

print a copy of it, find values of bo, b;, and b, in the Summary Output. The values of by,
by, and b, are labeled in the Summary Output below.

Meanings of Regression Summary Output
RS,
Y SUMBARY DUTPUT

Adjusted R” \

Regression Statistics

itiple R 0.981
Se | RShuare 0.963
g i 1 ¥ H
. Adjusted R Square 0,953 p-value Regression
n e, Standard Error 61.174 ;
i . SSR S8E 88T /
Observations 10 i | p o/
| / MSR  MSE
II / ! < /
ANOVA *; ; / ! £ i
df K sz [ MS SF Significogice F
Regression 2 68013 852 f, 344006.426/°91.924  9.45011E-06
Residual 7 26196.048 3742.29
b Total g 714208.9 Confidence Intervals for by, by and b
(s “'m\m‘%
i \““’\«\ Coefficients Standard Error t Stat Pyalue  Lower 95% '{)‘p;}ef 95%
b intercept T 120,743 59.583 2.026 0.082 -20.147 261.633
‘Mwmmwmwm,szaﬂ/ 25.262 33;;(/ 0.001 v _ 76.091 195.564
Adv {51000 % .5857 ~"3.682 -1, G.*g T$5,569 1.845
b — S _-nd e // w
R / 4 p-value to test b, = 0
" p-value tO test by = O \

p-value to test b, = 0
(Regression.xls/RengOa)
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Exbinatid Lieak fogtession fnddion (Spuntiom)
Y. (abes) = bo + by Xic (month) + by Xa; CAdu.)

=120.74 t135.83 Xi: — 6-%6 Xac
L-Soles dereased by —6.86
When Ady in oreasec/bf /.

Seles thereased by 135,23

When menth inceeased by | yonth,
—Soles is [20.74 Dhen both Month=¢ 8 Adu=¢

' Xi X 2
Porecast” Sofes dher month =l ond Adv.= 2
‘7 Cfafef) =/ 2074 +125.925¢|] —6-8E6%2 =4 /46915

Stonderd Erron =5, =S yx =&l 174
Af/rox/mafm/ 96/, C1 f«L/’/EaLt'ch'on of Y given X vodue ( pronth = 11 bgdv.= 2)
low Limit - 7 - 2Se.=t449.15 - A*E[. 174 =% (34¢. po
Ugper Limit = G+ 20a = (46915 + 2w 61174 =4 1591.50
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